Abstract A new cytotoxic compound, pterocidin, was isolated from the endophytic Streptomyces hygroscopicus TP-A0451, and the structure was determined on the basis of spectroscopic data. Pterocidin showed cytotoxicity against some human cancer cell lines with IC 50 values of 2.9ϳ7.1 mM. [6] and its derivatives, and herbimycins [7] and their hydroquinone congeners. Our continuous search for bioactive compounds from the strain TP-A0451 led to the isolation of pterocidin (1), a new cytotoxic compound. We herein describe the isolation and structure elucidation of 1.
Actinomycetes associated with plants are recognized as an emerging source of novel natural products [1ϳ3] . We have previously reported the isolation of pteridic acids A and B with plant growth promoting activity from the endophytic Streptomyces hygroscopicus TP-A0451 [1] . This strain has been so far identified to produce structurally diverse secondary metabolites; an antifungal prenylated indole [2] , a sulfonated linear polyene antibiotic with antifungal activity [3] , galbonolides A and B [4, 5] , elaiophylin [6] and its derivatives, and herbimycins [7] and their hydroquinone congeners. Our continuous search for bioactive compounds from the strain TP-A0451 led to the isolation of pterocidin (1), a new cytotoxic compound. We herein describe the isolation and structure elucidation of 1.
Ten liters of the culture broth of S. hygroscopicus TP-A0451 were extracted with 1-butanol, and the extract was fractionated on a silica gel column and further subjected to C-18 column chromatography to yield pterocidin (1, 11 mg) as pale yellow oil.
The molecular formula of 1 was established to be C 23 H 34 O 6 based on 13 that supports the cis-configuration for C-2/C-3. Thus, the structure of pterocidin was elucidated to be 1. As for the stereochemistry, the relative configuration at C-4/C-5 was suggested to be cis by the strong NOESY correlation between H-4 and H-5. Absolute configuration of 1 is currently under investigation.
Pterocidin (1) is a new compound possessing an a ,bunsaturated g -oxygenated d -lactone at one end of the molecule with five chiral centers. Similar polyketidederived d-lactones have been isolated from actinomycetes [8ϳ12] and marine sponges [13, 14] and many of them show antitumor activity. The structure of 1 is closely related to sultriecin [8] , PD 113271 [9] , and pironetin [10] , antitumor compounds produced by Streptomyces species. Pterocidin (1) showed cytotoxicity against the cancer cell lines NCI-H522, OVCAR-3, SF539, and LOX-IMVI with IC 50 values of 2.9, 3.9, 5.0, and 7.1 mM, respectively, but no significant activity was exhibited against microorganisms.
Experimental

General Experimental Procedures
Optical rotation was recorded on a JASCO DIP-1030 polarimeter. The IR and UV spectra were taken on Shimadzu FT-IR300 and Hitachi U-3210 spectrophotometers, respectively. NMR experiments were performed on a JEOL JNM-LA400 NMR spectrometer with TMS as an internal standard. FAB mass spectra were obtained on a JEOL HX-110 spectrometer.
Fermentation and Isolation
Isolation and fermentation of the producing strain S. hygroscopicus TP-A0451 was previously described [1, 15] . In brief, strain TP-A0451 was cultivated in a liquid medium, and the cultured whole broth (10 liters) was extracted with 1-butanol (10 liters). The organic layer was concentrated in vacuo to yield crude solid (33.7 g). The solid was suspended in CH 3 CN and the soluble part was collected by filtration and evaporated to give dark brown oil 
Cytotoxic Assay
IC 50 values of pterocidin against human cancer cell lines were determined in the same manner as described [16] .
